doi: 10.17221/120/2016-AGRICECON subsidies and the key production link subsidies as the complement. These policies have come to play a crucial role in increasing the food production yearby-year, ensuring the national food security and the incomes for agricultural producers. Therefore, it is of a great significance to study the performance of the agricultural support policies for the full play to their role as the capital.
On the performance evaluation of China's agricultural support policies, the previous studies were mainly focus on the single policy with the perspective of the provincial one, as it could not reflect its overall performance. On the realm of agricultural commodities, there still was at the stage of comparing the support level of agricultural commodities. In order to comprehensively analyse the performance of China's agricultural support policy, this paper evaluated the overall performance of the agricultural support policy and the performance of every agricultural support policy at the provincial and agricultural commodity levels. At the provincial level, this paper mainly focused on the similarities and differences in the performance of agricultural support policies between the primary grain-producing areas and the secondary grain-producing areas. At the agricultural commodity level, 17 representative China's agricultural commodities were selected in order to be compared in their performance.
MATERIAL AND METHODS
As the reasonable evaluation of China's agricultural support policy performance can help to reform and improve the Chinese agricultural support policy system and promote the sustainable development of its agricultural production overall. The DEA, which is a nonparametric methodology, is an important method for evaluating the relative efficiency of the decision-making units and is widely used to solve the efficiency related problems based on multi-input and multi-output production. Agricultural production is a complex system with multiple inputs and outputs, therefore, the DEA methods are likewise suitable for evaluating the efficiency of the agricultural sector.
DEA Method
The Data Envelopment Analysis (DEA) is a mathematical programming method used to assess the relative efficiencies of the decision making units (DMU) of systems with multiple inputs and multiple outputs (Chames et al. 1978) .
The most basic versions of the DEA method are the CCR model, which is based on the assumption of constant returns to scale (Chames et al. 1978) , and the BCC model, which is based on the assumption of variable returns to scale (Banker et al. 1984) . The conventional CCR model reflects the comprehensive technical efficiency, but it cannot be used to determine whether the non-DEA-efficiency is caused by the problems with technology or scale; the BCC model can, conversely, be used to determine the pure technical efficiency. Because the comprehensive technical efficiency is equal to the product of the pure technical efficiency and scale efficiency, the pure technical efficiency value provided by BCC can be used to separate the scale efficiency from the comprehensive technical efficiency provided by the CCR. To this effect, this paper combined the CCR and BCC models to assess the performance of China's agricultural support policies by determining input and output values as they affect the DEA efficiency.
As a mature efficiency evaluation method, the DEA is widely used in different kinds of fields. For example, Vlontzos et al. (2014) applied DEA approach to evaluate the energy and environmental efficiency of the primary sectors of the EU member state countries, the results show that the countries with strong environmental protection standards appear to be less energy and environmentally efficient. Zha et al. (2015) used the improved DEA model to evaluate the operational efficiency of banks in China during [2008] [2009] [2010] [2011] [2012] , and found that the banks in China showed both technical and scale inefficiency. Deng et al. (2016) used the slack based measure-data envelopment analysis (SBM-DEA) model to estimate the water use efficiency of 31 provinces in China during [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] . The DEA also could be utilized to evaluate the agriculture efficiency on the areas with similar geographically patterns (Toma et al. 2015) . Liu et al. (2015) applied the DEA to investigate the degree of efficiency and efficiency change of the prefecture-level cities in the North-East China from 2000 to 2012. Galanopoulos et al. (2011) applied the DEA in a sample of transhumance farms in Greece in order to assess the technical efficiency of the sheep and goat transhumance flocks and to determine the factors which affected their performance. Theodoridis et al. (2012) assessed the technical efficiency of the Chios sheep farms in Greece with the data envelopment analysis.
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where e 1 , e 2 ∈ R k , e 1 is an m-dimensional unit vector, e 2 is a k-dimensional unit vector, and X 0 and Y 0 are the input and output vectors of DMU 0 to be evaluated. S -and S + are slack variables for structural adjustment of DMU 0 , and the solutions of the model are θ * , S -* , S +* , and λ * i . When θ * =1 and S -* = S +* = 0, DMU 0 is considered DEA-efficient; in other words, the economic system that includes the DMU output Y 0 obtain ed on the basis of the original input X 0 has been optimized. When θ * = 1, S -* ≠ 0 or S +* ≠ 0, the DMU 0 is partially DEA-efficient; in this economic DMU system, X 0 can reduce S -* while keeping the original output Y 0 unchanged or output Y 0 can be increased by S +* . When θ * < 1, the system is inefficient. As discussed above, this paper used the DEA method to evaluate the performance of China's agricultural support policies. At the provincial level, X i is defined as the provincial implementation of the agricultural support policies, referred to the capital input such as the producer support estimate (PSE) and the general services support estimate (GSSE), and other inputs (labour, sown-area, machinery, fertilizer) ; where Y i is defined as the provincial-level total grain output and producers' net incomes per capita. At the agricultural commodity level, X i is defined as the market price support (MPS) of agricultural commodities, and Y i is defined as the agricultural commodities' producer price s and yields. China's agricultural support policy environment is evaluated from three distinct aspects under the DEA: efficiency, returns to scale, and input redundancy.
The DEA model can be input-oriented or outputoriented. For the purposes of agricultural production, input is easier to control than output, so this paper applied an input-oriented DEA model in this study.
Study areas and data sources

Study areas
Th is paper analysed a tot al of 12 provinces/municipalities/autonomous regions: Hubei, Sichuan, Heilongjiang, Jilin, Hebei, Hunan (primary grain-producing areas), and Guizhou, Hainan, Tibet, Xinjiang, Yunnan, Chongqing (secondary grain-producing areas) (Figure 1 ).
Data sources
The data used in this study came mainly from the China Statistical Yearbook, the above 12 regions' statistical yearbooks, the China Commerce Yearbook, and the Finance Yearbook of China, 2008 China, -2012 . Because not a ll data after 2012 had been published at the time this study was conducted, in order to preserve the data integrity, this paper used data from 2008-2012 for the comparative analysis. To ensure the appropriate data similarity, this paper set a two-year time period to study the agricultural support performance.
Policy classification and indicator selection
Policy classification method
China's agricultural support measures are numerous, and the data for each measure are difficult to obtain, so this paper found it necessary to first simplify the agricultural support policies via classification. At present, the international community accepts two main ways of classifying agricultural policies: the WTO classification method, which is based on the domestic agricultural support policies and their effects on the international trade, and the OECD method, which reflects the nationwide level of agricultural support in a given country by examining the specific objects of support. This paper asserts that the OECD classification more accurately and comprehensively represents the level of agricultural support and its structure within a specific country, and thus it is more doi: 10.17221/120/2016-AGRICECON conducive to evaluating the national agricultural policy and better suited to our research objectives regarding the agricultural support in China.
The OECD divides the agricultural support policy environment into three categories: PSE, GSSE, and consumer support estimates (CSE) (OECD 2009). Table 1 summarized the inputs and outputs variables selected in the previous studies. In this paper, the selection of variables was considered from the respective viewpoints of agricultural input and output, and in the implementation process of agricultural support policy. The variables selected are not only related to the investment of the capital, but also to the input of other agricultural production factors, such as land, labour, fertilizer, agricultural machinery input. In order to evaluate the performance of every agricultural support policy, this paper selected agricultural supports as the variables of an investment of the capital, and agricultural supports were classified into two categories of the policies according to the OECD standard (the classification from the perspective of supported objects).
Indicator selection
According to t he latest OECD policy classification criteria (OECD 2009 ) and the research conducted (Zong and Li 2006; Gao and He 2010; Galanopoulos et al. 2011; Atici and Podinovski 2015; Liu et al. 2015) , the indicator system which this paper set up is as shown in Table 2 . Overall, this paper use six inputs (PSE, GSSE, labour, sown-area, machinery, fertilizer) in our DEA models. These reflect the data available to us and are consistent with the literature. The PSE and GSSE are the total indicators of policy after the classification, which are composed of the major agricultural support policies in China, and defined as an investment of the capital. Labour is measured as the number of workers employed in the primary industry. Sown-area is the land input in the process of agricultural production which reflects the actual utilization of the cultivated land in each province. Machinery represents the level of farming mechanization which is measured by the total power of farm machinery in each province. Fertilizer refers to the sum of pure weights of potash, nitrogen, phosphate and the complex fertilizer. The target location of agricultural support policy directly affects the effectiveness of the policy as reflected in the output indicator. According to the No. 1 Central Document (2004 Document ( -2015 , the most recent agricultural subsidy system in China has a two-fold goal: ensuring the food security for China, and making sure the producers' incomes increase as necessary. The effect of the agricultural support policies is reflected in the per capita income of producers and the total grain output, so we selected the per capita income of producers and the total grain output as the variables of output indicators.
Agriculture commodity coverage and data processing
Agricultural commodity coverage
The OECD uses the inference method to calculate the MPS. According to the OECD requirements, the representative agricultural commodities needed to meet two conditions: that the total output value of all agricultural commodities accounts for more than 70% of the total value of the farm output, and that the output value of a single agricultural commodity Tons MPS includes the minimum purchase price of wheat (third-class), early indica rice (third-class), late indica rice (thirdclass), and japonica rice (third-class), as well as temporary purchase and storage policies for maize, rapeseed, and sugar, and subsidy policies for cotton and soybean (Beginning in 2014, the stock holding program for cotton and soybean were abandoned and switched to a trial subsidy program based on the target price system).
doi: 10.17221/120/2016-AGRICECON accounts for more than 1% of the total value of the farm output (Wilfrid 2002) . In order to reduce any calculation errors in the support level by increasing the coverage of agricultural commodities, this paper took 2012 data which was mor e comprehensive and readily available to calculate the MPS; in this dataset, the output value of a single agricultural commodity accounts for more than 0.5% of the total value of the farm output, and the total output value of the selected 17 agricultural commodities accounted for 68.62% of the total value of the farm output. Table 3 lists the agricultural commodities this paper selected for this purpose in detail.
MPS computational processing
The MPS was calculated as follows:
where m is the number of the type of the selected agricultural commodities (in this paper, m = 17), and sMPS j represents the transfer of market price for the jth agricultural commodity. The domestic price is the producer price defined based on the China Agricultural Products Cost-benefit Assembly. An appropriate treatment was made by referring to processing methods used by other domestic scholars: the producer pric es o f poultry commodities were replaced by the price of broiler chickens, the producer prices of eggs were the simple average of the cost of the scatter-feedi ng breeding chickens at the small, medium, and large scales, and the producer prices of milk were the simple average of the cost of the scatter-feeding breeder cows at the small, medium, and large scales. The producer prices of certain commodities were also adjusted according to the commodity characteristics in order to better suit an international scale -these included the paddy, wheat, unshelled peanuts, sugarcane, scatter-fed cows, scatter-fed pigs, farm-raised sheep, and chickens. Producer prices were adjusted for the rice, wheat, peanuts, sugar, beef, pork, mutton, and poultry at adjustment coefficients of 68%, 75%, 82%, 12%, 54%, 65%, 55%, and 75%, respectively (Zong and Li 2006; Zhu and Cheng 2011) .
The commodity rates of grain and fruit were set based on the China Agricultural Products Cost-benefit Assembly. The commodity rate of livestock commodities was set to 1, as it is not included in the China Agricultural Products Cost-benefit Assembly (Zhu and Cheng 2011) . Border prices came from the China Commerce Yearbook, and because the commodity border price unit is the US dollar, this paper applied the official exchange rate to convert the values to the RMB. This paper defined transportation expenses to set the border prices (including loading, unloading, processing, and marketing related to the import and export of agricultural commodities) as the cost of exporting rice, cotton, peanuts, flue-cured tobacco, fruit, sugar, and meat adjusted by 10%, 8%, 15%, 30%, 40%, 30%, and 20%, respectively (Wang 2011) .
Normalization processing
The DEA methodology requires that the input and output indices are positive; the MPS this paper calculated had a negative value, so this paper normalized the data as follows (Liu 2014) :
where z 1 , z 2, …, z n respectively express the market price support for each agricultural commodity in a certain year. So, a is the maximum value of the market price support among the current group of agricultural commodities and b is the minimum value of the market price support among the same group of agricultural commodities. Z represents the market price support for each of the processed agricultural commodities and Z ' represents the data obtained after processing. In effect, the normalization processing narrows down the dates in the indicator into similar proportions after processing the data to ensure positive values. Because the DEA method obtains the relative efficiency, the normalized output indicator translates the DMU frontier while maintaining the system's original overall shape. The relationship among the decision units is not changed, so normalizing the inputs does not impact the results of the agricultural commodity support performance analysis.
RESULTS AND DISCUSSION
Current agricultural support status in China
China has begun on ly recently to enact policies that support the agricultural development. Prior to the most recent period of reforms in the country, the government overwhelmingly prioritized the industrial development -the agricultural surplus during this period was funnelled back into industry, creating an agricultural support system that was effectually negative. The Chinese government gradually realized the importance of the agriculture industry after the reform and border-opening policies took a toll on the country's food security. The No. 1 Central Document published yearly from 1982 to 1986 focused on the agriculture industry as a whole, as well as on the rural communities and producers, making specific arrangements for the rural reform and agricultural development. Remarkably, the per capita net income of producers increased from 133.57 RMB in 1986 to 423.76 RMB in 1987, in other words, an increase of 24.14% in one year.
In 2004, the Chinese government again began to focus on agriculture, rural areas, and producers in the No. 1 Central Document, then continued to do so for 12 consecutive years. Basically, agriculture has been given the priority status during the most recent Chinese socialist modernization period, accompanied by the introduction of a series of policies to support and benefit agriculture. China abolished the agricultural tax in 2006, ending an era characterized by agriculture serving the government. Agricultural support policies gradually increased, diversified, and underwent an extensive research to enrich and improve their effects, ultimately forming the basic institutional framework. The government's annual capital investment in agriculture has continually increased and the support policies have intensified. The government spending on agriculture totalled 12 286.6 billion RMB in 2012, an increase of 1788.9 billion RMB over the previous year (17.05%). The agricultural insurance premium subsidies in 2012 amounted to 171.91 billion RMB, an increase of 35.22% over the previous year. The total amount of the "four subsidies" reached 1653 billion RMB, at an increase of 17.57% over the previous year, including subsidies for purchasing general agricultural supplies (107.8 billion RMB, 25.35% growth), grain direct subsidies (maintained at 15.1 billion RMB,) subsidies for purchasing agricultural machinery (200 billion RMB, 14.29% growth), and subsidies for growing superior grain cultivars (224 billion RMB, 1.82% growth).
Agricultural commodity support level
Agricultural commodity support levels can be measured by producer single commodity transfers (%PSCT), or the total subsidies of a single agricultural commodity accounting for the proportion of the total output value of the commodity. Due to the data availability constraints, this paper used the MPS of a single agricultural commodity to replace the total doi: 10.17221/120/2016-AGRICECON subsidies of a single agricultural commodity, which expresses the government level of support for the circulation of agricultural commodities in China. See the following:
where %PSCT j is the jth agricultural commodity's %PSCT, the revenue accounting for the share of the total output value of the j th agricultural commodity and a reflection of increased profits due to MPS. sMPS j , as mentioned above, is the jth agricultural commodity's MPS, and T sj is the total output value of the jth agricultural commodity. o j P is the domestic price of the jth agricultural commodity, and * j P is the border price of the jth agricultural commodity. R is the commodity rate of the jth agricultural commodity, and Q j is the yield of the jth agricultural commodity. This paper divided our 17 types of agricultural commodities into three larger categories: grain crops, economic crops and livestock commodities. Grain crops include wheat, rice, maize, and soybeans. Economic crops include rapeseed, peanut, apple, citrus, sugarcane, flue-cured tobacco, and cotton (subdivided into oil crops, sugar crops, fibre crops, and fruit crops). Livestock commodities include milk, beef, pork, mutton, poultry, and eggs. Table 4 lists the %PSCT values of all 17 agricultural commodities.
As shown in Table 4 , in the circulation of agricultural commodities, the Chinese government provided the highest level of support to the grain crops during the study period followed by the livestock commodities, then the economic crops. There were sizeable disparities in support level among different agricultural commodities, and the support for wheat, rice, soybeans, and milk increased overall, while the support for rapeseed, pork, and mutton decreased and the support for maize, peanut, apple, citrus, sugar, flue-cured tobacco, cotton, beef, poultry, and eggs fluctuated. In 2008, the %PSCTs of most of the grain crops and economic crops were negative due to the impact of the economic crisis, during which the time crop prices rose sharply in the international market.
On the whole, the support level of grain crops and livestock commodities in China continually increased over the course of the study period. The level of support for the grain crops was higher than that of the livestock commodities, but the support level of the livestock commodities rose faster. This observation can be understood best based on the fact that food security has been the primary focus of the agricul- The author calculated the above based on data from the China Commerce Yearbook, the China National Statistics Yearbook, and the China Agricultural Products Cost-benefit Assembly.
doi: 10.17221/120/2016-AGRICECON tural support policy in China for some time; this is evidenced where the minimum purchase price of wheat (third-class), early indica rice (third-class), late indica rice (third-class), and japonica rice (thirdclass), as well as the tempor ary purchase and storage policies for maize and the target price support for soybeans, all received an intense level of the government support. China's continued economic development has provided an enhanced quality of life in general, which has been accompanied by the consumption structure changes including the increased demand for livestock commodities, which has prompted the central government to enact policies targeted toward supporting the animal husbandry and livestock commodities (especially milk, the support level of which rose very rapidly). The overall support level for the economic crops was not especially high, as mentioned above. The support for rapeseed declined, but it remained relatively high, and much higher than the average level of support for the economic crops. The support for cotton changed considerably over the course of the study period, though it also stayed higher overall than that given to the other crops, reaching its maximum in 2010, where its % PSCT was 46.33%. The support given to sugar was relatively low overall, but it changed from negative to positive during the study period. Unsurprisingly, crops given higher levels of agricultural support usually also have specific price policies (e.g., the temporary purchase and storage policies for cotton, rapeseed, and sugar).
In 2008, 2010, and 2012 , the average level of support for wheat showed % PSCT of 28.49%, representing the highest support level of any of the agricultural commodities this paper examined. Wheat was followed by cotton (20.28%), mutton (19.61%), rapeseed (19.50%), soybean (18.38%), poultry (14.60%), beef (13.92%), eggs (7.86%), and maize (5.45%). The support levels of these agricultural commodities were higher than those of other OECD countries for wheat (3.43%), lamb (4.61%), soybean (11.27%), beef (5.75%), eggs (3.23%), and maize (12.93%) (OECD 2013). China's support for rice (-12.18%) was negative, while the other OECD countries support rice at the levels as high as 58.50%. There have been minimum purchase price policies set for rice since 2005, but because the increases in the international market rice prices outpaced the national policy, the domestic market prices fell below the international levels. In 2008, when this phenomenon was especially problematic, the China's level of support for rice dropped to -44.78%; the level then began to gradually increase, however, and reached a positive value of 9.8% in 2012.
Province-domain results
This paper used the DEA analysis software to respectively analyse the agricultural support performance of the 12 provinces (municipalities, autonomous regions) using data from 2008, 2010, and 2012. Table 5 lists the comprehensive technical efficiency, pure technical efficiency, scale efficiency, and returns to scale values.
Only Heilongjiang, Jilin, Hebei, Hubei, Hunan, Tibet and Hainan, five of which are primary grain-producing areas, reached the comprehensive valid DEA (recall that "efficiency" is marked by a value of 1) in 2008. Only eight provinces, Heilongjiang, Jilin, Hebei, Hubei, Hunan, Sichuan, Tibet and Hainan, achieved the valid DEA in 2010. In 2012, only Heilongjiang, Jilin, Hubei, Hunan, Chongqing, Tibet and Hainan reached the valid DEA. Over the entire study period, the number of the valid DEA provinces generally decreased, and the average comprehensive technical efficiency of the primary grain-producing areas was greater than that of the secondary grain-producing areas.
In 2008, 2010, and 2012, the pure technical efficiency of Heilongjiang, Jilin, Hebei, Hubei, Hunan, Tibet and Hainan reached a value of 1 (Valid DEA). Five of these are the primary grain-producing areas. Sichuan reached a value of 1 in 2010. Chongqing reached a value of 1 in 2012. In fact, out of all prim ary grain-producing areas, Sichuan was the only province that did not show the pure technical efficiency equal to 1. In the secondary grain-produ cing areas, only Tibet and Hainan's pure technical efficiency always reached 1 and the values of the other provinces' pure technical efficiency were lower. To this effect, the average value of pure technical efficiency of the primary grain-producing areas, similarly, is greater than that of the secondary grain-producing areas.
Seven areas reached the scale efficiency in 2008: Heilongjiang, Jilin, Hebei, Hubei, Hunan, Tibet and Hainan. In 2010, eight areas reached the scale efficiency: Heilongjiang, Jilin, Hebei, Hubei, Hunan, Sichuan, Tibet and Hainan. Seven areas reached the scale efficiency in 2012: Heilongjiang, Jilin, Hubei, Hunan, Chongqing, Tibet and Hainan. On the whole, the average value of the scale efficiency of the primary grain-producing areas, comparatively, is greater than that of the secondary grain-producing areas during the study period.
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Though several provinces were of the valid DEA, the other provinces pure technology efficiency and scale efficiency require a further improvement. The low scale efficiency was, in fact, the reason that Hebei failed to reach the valid DEA. Sichuan (a primary grain-producing area), and Guizhou, Xinjiang, Yunnan, and Chongqing (secondary grain-prod ucing areas) all failed to reach the valid DEA, mainly due to the low pure technical efficiency.
The returns to scale remained unchanged during the study period for six provinces, Heilongjiang, Jilin, Hubei, Hunan, Tibet and Hainan -in other words, these provinces completely maintained the valid DEA. The invalid DEA provinces in several primary grain-producing areas maintained growing returns to scale, while the secondary grain-producing areas generally showed declining returns to scale.
As shown in Table 6 , because the input redundancy was computed based on the invalid pure technical efficiency of the DMUs, the input redundancy value of the primary grain-producing areas was zero (except Sichuan in 2008). Other provinces (except Tibet, from the BCC model; scale = Scale efficiency = crste/vrste "P" marks primary grain-producing areas, "S" marks secondary grain-producing areas Table 6 . Province (municipalities, autonomous regions) PSE and GSSE redundancy in 2008 , 2010 Provinces ( Hainan), in the secondary grain-producing areas showed varying degrees of redundancy, and the six primary grain-producing areas showed generally high levels of the pure technical efficiency. There were more provinces with the PSE input redundancy than provinces with the GSSE input redundancy, and the redundancy values were fairly negligible regardless of whether they fell into the GSSE or PSE categories.
Agricultural commodity results
This paper used the market price support of single agricultural c ommodities as the input indicator to calculate the performance of agricultural support policies for all commodities, and the producer prices a nd yields of the commodities then served as the output indicator. The market price support values were normalized, as discussed above, before the performance values of the 17 commodities this paper identified in 2008, 2010, and 2012 were plugged into the DEAP 2.1 for analysis. Results are shown in Table 7 .
As shown in Table 7 , the performance of support policies at the agricultural commodity level was generally unfavourable. There were very few commodities which achieved the valid DEA -only about two per year -implying that the general level of support for commodities requires a further improvement. On the whole, the comprehensive technical efficiency of grain crops was higher than that of the economic crops or livestock commodities, suggesting that the China's policies set for the grain crops are more effective than those for the economic crops or livestock commodities. The performance values of wheat, maize, peanuts, oranges, sugar, and milk all improved over the study period, the rice and beef 's performance values decreased, and those of soybeans, rapeseed, apples, flue-cured tobacco, cotton, pork, mutton, poultry, and eggs constantly fluctuated.
The low pure technical efficiency was the primary cause of the low comprehensive agricultural commodity efficiency. The pure technical efficiency values of wheat, maize, soybeans, rapeseed, peanut, apple, citrus, sugar, and eggs were small in general but they increased over the study period. In other words, the pure technical efficiency of grain and economic crops appears to be increasing. The returns to scale of soybean, rapeseed, and peanut decreased over the study period, while the returns to scale of wheat, rice, maize, apples, sugar, milk, and poultry gradually decreased at first and then began to increase. On the whole, the returns to scale of the grain crops and livestock commodities appear to be increasing, and the returns to scale of the economic crops appear to be decreasing.
CONCLUSIONS
The evaluation of the effect of China's agricultural support policy provided us with the following results:
(1) This paper used the % PSCT of agricultural commodities to evaluate the efficiency level of agricultural support policies in the agricultural commodity circulation. The results showed that the level of support for grain crops in China is the highest, followed by the livestock commodities, then the economic crops. On the whole, the support level of grain crops and livestock commodities in China is on the rise, and the level of support for grain crops is higher than that of the livestock commodities, but the livestock commodities have been supported at a quicker rate. The support level of agricultural commodities in China is higher overall than that of the other OECD countries.
(2) This paper utilized the OECD policy classification, the BCC and CCR models to analyse the DEA efficiency of 12 DMUs: Hubei, Sichuan, Heilongjiang, Jilin, Hebei, and Hunan (primary grain-producing areas) and Guizhou, Hainan, Tibet, Xinjiang, Yunnan, and Chongqing (secondary grain-producing areas), in 2008, 2010, and 2012 . This paper found that only 50% of the provinces in China that reached the valid DEA over the course of the study period, because the scale efficiency at the province level became invalid. The performance values of the secondary grain-producing areas were significantly lower than those of the primary grain-producing areas. The low scale efficiency was the reason that the primary grain-producing areas did not reach the valid DEA, but the secondary grain-producing areas failed to reach the valid DEA due to the low pure technical efficiency.
(3) This paper also selected 17 types of agricultural commodities representative of China and formed a corresponding input indicator comprised of the market price support which was normalized as necessary, and the output indicator comprised of producer prices and yields. The DEAP 2.1 software analysis results showed that the performance of grain crops in China was higher than that of the economic crops or livestock commodities during the study period. Agricultural support policies, to this effect, do not sufficiently enhance the commodity values; the low performance of agricultural commodities is characterized by the low pure technical efficiency of the commodities.
Policy recommendations
Agricultural support policies should be tailored to in the individual regions in order to ensure the maximum effectiveness. Various regions show a varying comprehensive technical efficiency, pure technical efficiency, and scale efficiency, especially between the primary and secondary grain-producing areas. Of course, the production conditions and the level of production technology differ within different regions, which is responsible for some of the disparities this paper observed. The imbalanced levels of the economic development at the regional scale, however, especially differences between the primary grain-producing areas and the secondary grain-producing areas, which calls for different modes of support to ensure the fair distribution of social welfare. The agricultural support efficiency in the secondary grain-producing areas was low due mostly to the technical inefficiency, i.e., the input funds were ineffective, so these areas would benefit more from adjustments made to the regional policy structures. The agricultural support efficiency in the primary grain-producing areas was generally low, mainly due to the scale inefficiency, so the policies enacted in the primary grain-producing areas should be designed to equalize the scale of the agricultural support and the scale of the agricultural production. The returns to scale of t he primary grainproducing areas improved but only incrementally during the study period, so the agricultural support scale in the primary grain-producing areas should be expanded -this can be done by encouraging the circulation of agricultural land and/or expanding the scale of the agricultural production in order to improve the regional production-scale economies. The central government would also do well to increase the stimulus intensity of the agricultural support policies in the primary grain-producing areas, to encourage producers to increase the agricultural production inputs, and to expand the scale of the agricultural support, thus allowing the agricultural support scale and the scale of agricultural production to correspond doi: 10.17221/120/2016-AGRICECON more closely and improving the overall efficiency of agricultural support in China.
The policy support for agricultural commodities should be biased in favour of the production process. China's support for agricultural commodities in the circulation of agricultural commodities is quite high, but the effects of the said support are generally not ideal. The support for the agricultural commodities in circulation also distorts the market price of the commodities, though by contrast, support for the production process of agricultural commodities (especially the technical support), minimizes the degree of the market price distortion and ensures that the ultimate beneficiaries are the producers.
The functional objective of agricultural support policy should be improving the agricultural production efficiency. There were fewer valid DEA provinces at the end of the study period than there were at the beginning, during which time some provinces' performance transformed from the valid DEA to the invalid DEA. Producers' incomes and the grain output have continually increased and the rural social security system is currently successful, so the functional objective of the agricultural support policy in China must shift from increasing the producers' incomes to improving the agricultural production efficiency.
